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(57) Abstract 



A machine adapted to print an image as hereinbefore defined 
onto a surface of an edible substrate, the machine including a bubble- 
jet printer head assembly (I), and including containment means (7) 
for containing a liquid food colourant, a surface (8) for supporting 
the said edible substrate (9). said surface and said head assembly 
being movable relative to each other, and control means (10, 12, 13) 
for controlling the said head assembly with printing instructions and 
for causing said relative movement in accordance with the desired 
image to be printed upon an edible substrate. This invention also 
includes a method of printing an image onto an edible substrate. 
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WO 97/27759 PCT/GB96/00229 
A MACHINE AND METHOD FOR PRINTING ON SURFACES OF EDIBLE SUBSTRATES 



FIELD OF THE INVENTION 

This invention relates generally to a machine and to a method for printing on an edible 
substrate. In particular it relates to a machine and a method tor printing on an edible 
substrate using bubble-jet technology to produce a polychromatic or monochromatic image 
on an edible substrate by the use of a food dye or edible ink. 

RELATED BACKGROUND ART 

Decorated cakes are well known and have been decorated by hand for many many years. 
Various methods are currently in use, e.g. Hand painting of the design, spraying food 
colouring through a stencil, cutting out shapes from soft icing or marzipan, piping designs 
with molten chocolate, decorative designs with a piping bag of soft icing, applying plastic 
or other types of novelty directly to the cake top, silk screening of images onto plaques 
of sugar or wafer fixed to the cake top or sides, etc. Most celebration cakes are 
decorated by hand and rely on the skill and dexterity of the operative to achieve quality 
results. These types of decorated cakes are however expensive and time consuming to 
produce because of the skilled labour involved and it is not possible with the materials 
and equipment currently available to produce a commercially viable product by hand with 
very line detail together with a multiplicity of colours or fine shading. 
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DEFINITION OF AN IMAGE, 

The term "image" as used throughout the specification and claims refers to any 
polychromatic or monochromatic design, picture, text or pattern which is required to be 
reproduced by the invention. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to alleviate the problems and difficulties of known 
methods and apparatus for the decoration of cakes, etc. 

According to a first aspect of the present invention there is provided a machine adapted 
to print an image as hereinbefore defined onto a surface of an edible substrate, the 
machine including a bubble-jet printer head assembly, and including containment means 
for containing a liquid food colourant, a surface for supporting the said edible substrate, 
said surface and said head assembly being movable relative to each other, and control 
means for controlling the said head assembly and for causing said relative movement in 
accordance with the desired image to be printed upon a edible substrate. 

According to a second aspect of the present invention there is provided a method of 
printing an image on a surface of an edible substrate which method comprises arranging 
for relative movement between said surface and a bubble-jet printer head assembly and 
controlling said print head assembly to cause a liquid food colourant to be printed upon 
the substrate in accordance with the desired image. 
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Preferably ihe bubble-jet printer head assembly is of the type produced by Canon Inc 
under European Patent Number EP 0 348 181 A2. 

In a preferred method and machine of this invention, the' printer head comprises a 
discharge opening for liquid discharge and an electricity-heat converter. The 
electricity-heat converter has a region formed by oxidation of at least part of an electro- 
conductive material, and the region is adapted to generate heat. 

Preferably the machine of the present invention includes a computer system to store and 
manipulate the image. Preferably the machine of the present invention includes within 
such a computer system encryption means which can only be accessed by a purchaser if 
they first obtain from the supplier the decryption code to unscramble the image. This 
feature enables copyrighted images to be offered to the purchaser whilst still being able 
to guarantee the copyright holder his rightful royalties based on the number of times the 
purchaser utilises the image. 

Preferably the machine of the present invention is capable of printing on both regular and 
irregular substrates. Furthermore it is preferred that the machine be adapted to print on 
surfaces having a degree of three dimensionality. 
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

An embodiment of a machine according to the present invention will now be described, 
by way of example only, by reference to the accompanying drawings in which; 

Figure 1 is a diagrammatic representation of an embodiment 
of a machine according to the present invention; 

Figure 2 is a diagrammatic representation of a method of 
obtaining polychromatic output from the machine of Figure 
1; and 

Figure 3 is an example of the output of the machine of 
Figure 1 showing detail that would not otherwise be possible 
by any other method. 

Referring to Figure 1 of the drawings there is shown a bubble-jet head assembly (1) 
together with a stepping motor (2) for moving the head assembly (1). The stepping motor 
(2) is connected to a power supply (11). A logic board (4) controls the movement of the 
bubble-jet head assembly (i) via the stepping motor (2) across a carriageway (5). A 
pump (6) is provided to clean the bubble-jet head assembly (1) and deliver the liquid food 
colour to the bubble-jet head assembly (1) from ink reservoirs (7). A movable surface 
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(8) is provided to support an edible medium (9); a stepping motor (10) is connected to 
a dedicated power supply (3) and to a logic board (4) to advance the movable surface (8). 
The required image is stored on magnetic media held within a computer (12) and is 
accessed by entering the required image code via a keyboard, keypad or pointing device 
(13). If the image is copyrighted it will be protected by an encryption algorithm and may 
only be decrypted by means of a card reader (14). The image once selected is sent to the 
bubble-jet head assembly (1) via the logic board (4) e.g. as a bitmap, raster image, 
postscript or pcx file etc., which will cause the bubble-jet head assembly (1) to move 
across the carriageway (5) by use of the stepping motor (2) and will then deposit 
colourant taken from the reservoirs (7) at predetermined positions across the top of the 
edible medium. As the bubble-jet print head assembly (1) reaches the end of the 
carriageway (5) the stepping motor (10) will advance the edible medium (9) by moving 
the movable surface (8) a predetermined distance, e.g. 1/4 inch. The bubble-jet head 
assembly (1) will then print in the opposite direction along the carriageway (5 ) until it 
reaches its starting position. The machine will continue the above operations until the 
required picture, pattern or text has been completed. By this method virtually unskilled 
operatives can produce decorated cakes or cake tops to a high resolution and a 
multiplicity of colours e.g. 360 x 360 dots per square inch and 16.7 million colours. 

In a preferred embodiment four reservoirs are provided housed in a compartment within 
the casing, each containing a food colourant of a different colour. The food colourant 
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can of course be black, white, or any other colour, in the preferred embodiment however 
the four reservoirs contain Yellow. Magenta. Cyan and Black respectively. Each 
reservoir supplies a separate and distinct printing head; by this means it is possible to 
print a multiplicity of colours which is not possible with machines having a common 
reservoir. In general the machine will also include associated elements such as a power 
supply, a control panel, logic board, and associated wiring. Any suitable means may be 
provided to operate the machine, e.g. a computer, keypad or pointing device. A movable 
surface is provided to move the edible medium, e.g. a tray, conveyor belt or rollers. In 
a preferred embodiment the surface for holding the edible substrate is movable 
longitudinally of the machine by means of a conveyor bell, chain drive, rollers or similar 
device and the bubble-jet head assembly is movable laterally of the machine some 2-10 
mm above the edible substrate. By these means the bubble-jet head assembly at no time 
comes into contact with the edible surface, which also meazns that the machine and 
method of the present invention can print upon an edible substrate having depth variations 
of up to. say, 8 mm. 

In a preferred embodiment the area of edible surface to be decorated can be from a small 
dot up to 297 mm x 420 mm (A3) or any other such size as determined from time to 
lime. 
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The machine of this invention may be used in conjunction with any suitable edible 
substrate, e.g. Royal icing, gum paste, sugar paste, fresh cream, cover paste, ice cream, 
butter cream, wafer, rice paper, gelatine, marzipan, fondant, american frosting, 
meringue, boiled icing, chocolate, boiled sugar, confectioners cream, custard, 
blancmange, cheesecake filling, pastry, pastilliage. nut paste, wafer, biscuit, cheese, 
potato, pasta, etc. 

Referring to figure (2) there is shown a method by which small dots of different colourant 
may combine to give a plurality of different colours by the following method. The print 
head (1 Fig 1) moves over the surface of the edible substrate (9 Fig 1) Jtnd each head 
deposits flying droplets of colourant which are discharged towards the edible substrate 
according to the instructions received from the computer (12 Fig 1). In the preferred 
embodiment the preferred colours are Yellow, Magenta, Cyan and Black which when 
combined on the edible substrate in varying proportions enable the production of 
polychromatic images to be produced and not just monochromatic images as would be 
produced by machines that have single heads. 

Figure (3) shows an example of the output of the machine in figure (1). It will be seen 
that it is an incredibly intricate picture of three Lions. This is a higher quality image than 
has previously been obtainable on an edible substrate. 
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The machine of this invention enables individual designs to be produced to the same or 
better standard than has hitherto been commercially feasible and at a fraction of the 
labour and material cost. 

The method and machine of the present invention can operate to apply polychromatic as 
well as monochromatic images effectively onto edible substrates. 

It will also be understood that the foregoing structure is capable of variation without 
departing from the spirit and scope of the present invention. 



8 



WO 97/27759 



PCI7GB96/00229 



CLAIMS 

1 . A machine adapted to print an image as hereinbefore defined onto a surface 
of an edible substrate, the machine including a bubble-jet printer head 
assembly, and including containment means tor containing a liquid food 
colourant, a surface for supporting the said edible substrate, said surface 
and said head assembly being movable relative to each other, and control 
means for controlling the said head assembly with printing instructions and 
for causing said relative movement in accordance with the desired image 
to be printed upon an edible substrate. 

2. A machine according to claim 1 which is adapted to print a polychromatic 
image. 

3. A machine according to claim 2 wherein said containment means comprises 
a plurality of reservoirs for a plurality of liquid food colourants. 

4. A machine according to claim 1 wherein the bubble-jet head assembly is 
of the type comprising a discharging opening for liquid discharge and an 
electricity-heat converter, the electricity-heat converter having a region 
formed by oxidation of at least part of an electro-conductive material, and 
the region being adapted to generate heat. 
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5. A machine as claimed in any preceding claim wherein ihe edible substrate 
is movable longitudinally of the machine and the head is movable laterally 
of the machine. 

6. A machine as claimed in any one of claims 1-4 above wherein the edible 
substrate is movable laterally of the machine and the head is movable 
longitudinally of the machine. 

7. A machine as claimed in any preceding claim which includes a computer , 
system. 

8. A machine as claimed in any preceding claim which is adapted to be 
operated from a keyboard, keypad or pointing device. 

9. A machine as claimed in any preceding claim which is adapted to control 
the use of any copyrighted images within the system. 

10. A machine as claimed in any preceding claim which is adapted to monitor 
for a copyright holder the number of times a copyright image is printed. 

11. A machine as claimed in any preceding claim adapted to re-size any image. 
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12. A machine as claimed in any preceding claim adapted 10 change the colour 
of any image or part thereof. 

13. A machine as claimed in any preceding claim in which means are provided 
to limit the ability to recolour images which are covered by copyright. 

14. A machine adapted to print an image (as hereinbefore defined) . 
substantially as hereinbefore described, with reference to figure (1) of the 
accompanying drawings. 

15. A machine according to any one of the preceding claims which includes a 
scanning device to enable scanning and printing of an image. 

16. A method of printing a image on a surface of an edible substrate which 
method comprises arranging for relative movement between said surface 
and a bubble-jet printer head assembly and controlling said print head 
assembly to cause a liquid food colourant to be printed upon the substrate 
in accordance with the desired image. 



11 




SUBSTITUTE SHEET (RULE 26) 



WO 97/27759 



PCT/GB96/00229 



2/3 



SB 

fete 



Si 



CD 



01 



CD 



ro 




as 

WW 



a 
< 



o 
< 



a 
< 



< 



CN 

O 



ii n ii ii ii it ii 



SUBSTITUTE SHEET (RULE 26) 



WO 97/27759 



3/3 



PCT/GB96/00229 




SUBSTITUTE SHEET (RULE 26) 





INTERNATIONAL SEARCH REPORT 


I anonaJ Application No 








PCT/GB 96/00229 


A. CLASSIFICATION OF SUBJECT MATTER „ .„ 

IPC 6 A23G3/28 C09D11/08 A23G3/2G 






According to International Patent Qua ft cation (fPC) or to both national classification and IPC 








Minimum documentation searched (classification system followed by dam D cation symbols) 

IPC 6 A23G C09O 


Documtnuoon searched other than minimum documentation to the extent that 


tuch documents are mt 


Ouded in the fields searched 


Electronic c 


ju but consulted <Juro>| (he intomsenil tcirch (nine of dau b*i 


c and, where practical, search terms used) 




C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category " 


Outran of document, with tndicitian. where appropriate, of the relevant panifci 


D »\m\r*nt tA rl aim Ma 


X 


US.A.5 118 351 (CANON) 2 June 1992 
See also &EP447870 

see column 3, line 53 - column 4. line 47; 

claims 1,3; figures; example 7 

see column 5, line 3-6 

see column 12, line 45 - column 13, line 

42 

see column 14, line 24-29 




1-16 


A 


US.A.5 453 121 (TONEJET) 26 September 1995 






A 


US, A, 4 585 484 (CANON) 29 April 1986 






A 


WO, A, 92 14795 (P. LYON) 3 September 1992 






A 


US,A,5 453 122 (P. J. LYON) 26 September 
1995 

m m m 

-/" 






[x] Furt 


her documents are listed in the continuation of box C. 


|X~| Patent family 


members are listed 


in annex. 


* Spedal ca 


tcgones of aied documents : 


T* later document published after the international filing dau 
or pnonty date and not in conflict with the application but 
a ted to understand the principle or theory underlying Che 
invention 

'X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

'Y* document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
m the ait. 

'&' document member of the same patent family 


"A" document defining the general stale of the art which is not 

considered to be of particular relevance 
*E' earlier document but published on or after the international 

filing dale 

X' document which may throw doubtj on pnonty daun(i) or 
which is a ted to establish the publication date of another 
atanon or other spcaal reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or 
other meant 

'?' document published prior to the international filing date but 
Later than the pnonty date claimed 


Date of the 


actual completion of the international aearch 


Date of mailing of the international aearch report 


2 October 1996 




22.10.96 


Name and i 


nailing address of the ISA 

European Patent Office, P.B. 5818 Paiendaan 2 
NL • 2280. HY Rjjrwijk 
Td. ( + 31-70) 340-2040, Tx. 31 651 epo nl. 
Far (+31-70) 340-3016 


Authorized officer 

Guyon, 


R 





Fonn PCT/1SAOJ0 (taccs* ttomxi (July 1993} 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



I <»QQOftl ApptidSOn No 

HCT/GB 96/00229 



CXConOmuooo) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 



Gutton of document with tntfjeaoon. where ippropnaie, of (he relevant paoajej 



Relevant to claim No. 



US, A, 5 397 387 (VIDEOJET SYSTEMS) 14 March 
1995 

WO, A. 96 02598 (TONE JET) 1 February 1996 

EP.A.0 348 181 (CANON) 27 December 1989 
cited in the application 



Poira PCT/ISA/110 (maUauuian of mam* iMaq (July IM) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



Information on patent family 



I anonaJ Application No 

PCT/GB 96/00229 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


( date 


nwmbtr(t) 


date 


US-A-5118351 


ftO AC QO 

02-06-92 


JP-A- 


4211470 






AT-T- 


117349 


AS UC .73 






AU-B- 


642976 


04-1 

wt A A 7v 






AU-A- 


7265991 


12-09*91 

lb V7 






CA-A- 


2037220 


08-09-91 

WO U7 7A 






CN-A- 


1055376 


16-10-91 

AU iv 7 1 






DE-D- 


69106750 








DE-T- 


69106750 


01-06-95 






EP-A- 


0447870 


25-09-91 






ES-T- 


2067070 


16-03-95 

1U 






GB-A.B 


2241706 


1 1 -oq-qi 

11 W 7i 






KR-B- 


9409862 


18-10-94 






KR-B- 


9409863 


18-10-94 


US-A-5453121 


or no AC 


AU-A- 


7063494 


CH'OI 73 






WO-A- 


9501404 








EP-A- 


0714422 




US-A-4585484 


29-04-86 


JP-C- 


1579875 






JP-B- 


2005784 








JP-A- 


59174663 


uo-au-oh 






JP-C- 


1579876 


X j"U7"3U 






Jr-D- 




U3 wt 7U 






JP-A- 


59174664 


UJ- AW —OH 






JP-C- 


1579877 


13-09-90 






JP-B- 


2005786 


05-02-90 






ID. A. 




01-10-84 

vJ - AU* OH 






DE-A- 


3410855 








GB-A.B 


2140020 


21-11-84 






HK-A- 


70291 


06-09-91 


W0-A-9214795 


no AO on 


AU-A- 


1230192 


13 U7 7fc 




EP-A- 


0571451 








JP-T- 


6507305 




US-A-5453122 


26-09-95 


AU-A- 


1240092 


15-09-92 






EP-A- 


0571453 


01-12-93 






WO-A- 


9214794 


03-09-92 






JP-T- 


6507651 


01-09-94 






US-A- 


5466287 


.14-11-95 



Form PCT/ISA/2ID (paunt family «amx) (July ItO) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 

Inlormanoo on piton tatnUy members 


I aoonal Application No 

PCT/GB 96/00229 


Patent document 
riled in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



US-A-5397387 



14-83-95 



AU-A- 
W0-A- 



2111695 
9527758 



19-10-95 



W0-A-9602598 


01-02-96 


AU-A- 


2917195 


16-02-96 


EP-A-348181 


27-12-89 


JP-A- 
DE-D- 
DE-T- 
US-A- 


2004523 
68917809 . 
68917809 

5500662 


09-01-90 
06-10-94 
19-01-95 
19-03-96 



Form PCT/1SA/J10 <p*u« family iamx) (July »»W> 



page 2 of 2 



SAP NEW MATTER & CONFLICT REQUEST 

Email completed form to the following Email group: SAP New Matter & Conflict Requests 



Date Requested f 


12/30/03 


FR Client No. j 


16104 j 


SAP Client Ref No. < 
(if known) j 




i 
i 

Requested By , 


JRS 


Supervising Atty 
(GBU Strategist) ; 


SRS * 


! 

Handling Atty j 


JRS 


Title, 


Force Feedback Keyboard 


1 
J 

Subject Matter 1 
For Conflict ] 


A computer keyboard that generates tactile feedback to a user typing on the keyboard, for 
example to indicate an error in the computer or to indicate the end of an input field in a user ( 
interface. 


Area of Law i 
(e.g., patent pros) j 


patent prosecution ! 


Appln Type 
(e.g., utl, prv) 


utl \ 

i 


Appln Sub Type 
(e.g., new, utl from prv, etc.) 


new ! 

-' 


Bar Date j 


n/a 


Target Filing Date 


2/27/04 


Date Invention j 
Identified j 
(if applicable) 


12/22/03 


Date IDF Stamped Rec'd* 
(if applicable) 




Claiming Priority To 
(if applicable) 




Family of Appln 
(if applicable; e.g., WebDynpro, 
eCATT) 


FACE 


Adverse Party/ 
Competitor 
(if applicable) 




Inventor(s) 
[Name & Address] 
(if known) 


Udo Klein 



*If a date is not stamped on the IDF, use the last (most recent) execution date. 



